Poverty reduction is one of the main reasons taken into consideration within successive governments all over the world. Economic development and poverty reduction need consistent policies between recipient, donor countries and other international actors. Accordingly, the WTO started focusing on trade-related technical assistance for the leastdeveloped countries (LDCs). Even though WTO is not a development agency, it tries to ensure that trade openness policies work together with development assistance mechanisms effectively as a requirement. This led to launching various technical assistance and capacity building programs on both bilateral and multilateral levels. Aid for Trade (AfT) agenda is considered one of these programs that enable developing countries to benefit from trade liberalization. In many cases, these programs fail in reducing poverty in recipient countries. This paper tests the hypothesis that AfT programs help remove poverty in African countries as well as determines the efficient components of complementary policies. This hypothesis is tested using annual data for 48 countries within 1996-2014. The results of this paper confirms the previous studies that trade openness harms the poor and that AfT was insignificant in reducing poverty. This paper suggests that the coordination between donors and recipients is required. Additionally, AfT programs in African countries need to be supported with some activities that would help them benefit from the integration in world trade.
Introduction
Despite the high growth rates in several developing countries, the poverty gap continues to increase dramatically in most of them. This makes poverty reduction to be among the top priorities in development plans, not only within developing countries, but also it becomes a key commitment of donor agencies.
The WTO believed that even though it isn't responsible for giving development assistance, it has to coordinate with the rest of international agencies by managing the world economic system. The idea of marginalisation of world trade of LDCs, mainly in Africa, played a critical role in engaging the WTO in generating the trade-related technical assistance in 1997 WTO Ministerial Conference in Singapore. Accordingly, the WTO launched the Aid for Trade (AfT) initiative to help LDCs and developing countries. However, in many cases, this initiative did not achieve its goals because of small sized subsidies, limited funding, lack of compatibility with the development plans of recipient countries, non-sustainability and associated conditions, or the inability of LDCs and developing countries to absorb these programs (Basnett et al., 2012; Hayashikawa, 2009). This leads to the belief that trade openness alone is insufficient in enhancing economic development and poverty reduction. Consequently, the need for studying the relationship between trade, development and poverty reduction increased dramatically. The WTO's Doha Development Round witnessed a focus on the development deficit that can result from the multilateral trade liberalization. Therefore, in 2005 Hong Kong declaration, the WTO Director-General started consultations with international organizations that insures providing convenient mechanisms to include further financial resources to aid for trade in a trial to help make trade contribute to development goals. Accordingly, aid for trade is reassessed in order to strengthen its coordination with other areas of economic policy (Hayashikawa, 2009; OECD, 2006) .
The World Trade Organization (WTO) and the Organization for Economic Co-operation and Development (OECD) started reviewing the performance of AfT every two years since 2005. A published report in 2007, notified that aids and investment were increasing. In 2009, a report was created that stressed the need to diversify the methods used by donors and recipients to address AfT. In 2015 report, they stated that despite the achievements since 2005, a number of challenges still exist. One of the main challenges is the coordination needed between AfT initiative and Sustainable Development Goals including the impact of trade on the poor (OECD and WTO, different issues).
Furthermore, it can be concluded that the positive impact of AfT in reducing poverty is still doubtful due to the lack of coordination between AfT and policies adopted by the rest of the international agencies.
The purpose of this paper is to test the effectiveness of AfT's enhancement in reducing poverty in Africa and overcoming the challenges that hinder the impact of AfT to be effective in poverty reduction. The research also suggests some practices for both donors and recipients to overcome these challenges. The rest of the paper is organized as follows. The second section discusses a relevant literature. The third section clarifies the methodology and the specification of the model. The fourth section studies the characterization of data used in the model. The fifth section introduces some empirical results. The last section includes a discussion of the results and policy implications.
Literature Review
The relationship between foreign aid and poverty reduction, especially in developing countries and LDC's, has been given a great attention by economists. This relationship leads to a great source of debate in the literature. While some confirmed that AfT is quite important in enhancing development then in reducing poverty, others stated that it is better to depend on bootstraps. This section studies the relevant literature of poverty and appropriate programs, AfT principles and the best practices of AfT to be effective in reducing poverty.
According to Addae-Korankye (2014) and Bradshaw (2005) , the five main categories, according to the root causes of poverty, are individual deficiencies; cultural belief systems; economic, political, and social distortions; geographical disparities and cumulative and circumstantial interdependencies.
The first set relates poverty to the lack of individual abilities and motivations of the poor (Addae-Korankye, 2014; Egye and Muhammad, 2015; McCaston and Rewald, 2005) and argue that they can remedy poverty efficiently using social and welfare anti-poverty programs (Bradshaw, 2005) .
The second category links poverty to beliefs, traditions and values which generates the culture of poverty (Addae-Korankye, 2014) and sets anti poverty programs that includes changing the distortions in the existing culture and working on youth 1 (Bradshaw, 2005; Jordan, 2004) .
1 Focusing on educational programs is required according to this set of theories.
The third group connects poverty to economic, political, and social systems that limit the capabilities of individuals (AddaeKorankye, 2014; Jordan, 2004; McCaston and Rewald, 2005) . Here changing the system through working on grassroots, institutional and national levels are needed (Bradshaw, 2005) .
The fourth class relates poverty to circumstances concentrated in a specific geographical area. In order to recover, efforts should focus on improving local industry competitiveness and enhancing both infrastructure and private investment in poor areas (Bradshaw, 2005; Egye and Muhammad, 2015) .
The last category demonstrates the link between poverty and economic distortions as a two way causality creating a cumulative set of problems to break the cycle of poverty 2 (Bradshaw, 2005; Egye and Muhammad, 2015; Jordan, 2004) . Reducing poverty here requires concerted efforts to break poverty cycles through enhancing supply-side capabilities in poor developing countries (Bradshaw, 2005) .
Regardless of the theoretical explanations for poverty, all theories -even those which stated explicitly that the poor are responsible for their own problems, declare that reducing poverty and develop communities should not be the responsibility of only the poor people ( Bradshaw, 2005; Stark, 2009) 2012; OECD, 2006; OECD, 2011; OECD/WTO, 2013; Turner et al., 2008; UNCTAD, 2012) . Agboghoroma et al. (2009) stated that the basis of AfT is related to economic development and how it can be affected by trade. While studying the theoretical background of the relation between trade and growth, a source of debate can arise between international and domestic approaches of development. According to the international approach of development, liberalizing trade can help enhance competition, attract foreign investment and technology, and improve the efficiency of using resources. Additionally, the complementary policies to trade liberalization help in enhancing both economic and social development including reforms in institutional, educational, legislative, labor and technological frameworks.
In order to help developing countries in maximizing the benefits of the integration in the world trade, the WTO Task Force set a combined package of activities included in the AfT initiative. These activities include (Agboghoroma et al., 2009; OECD, 2006 By studying the relationship between trade liberalization from one side and development and poverty reduction from the other, another source of debate in the literature can be found. While some highlight the causality between them, others proved that trade liberalization has led to the increase in underdevelopment and poverty in a number of countries. OECD (2011) mentions that even though all the countries have had remarkable reduction in income poverty made use of international trade, empirical studies do not agree with the causality between AfT and poverty reduction neither directly nor through affecting growth. Turner et al. (2008) confirms this idea saying that even though trade liberalization supported in enhancing growth and poverty reduction in several countries like Hong Kong, Singapore, South Korea and Mauritius in a variety of ways, however other countries succeed in reducing poverty without substantial increases in trade. ICTSD (2012) and OECD/WTO (2013) clarifies that it is very difficult to assess the effect of AfT on rising income and poverty reduction for both methodological and practical reasons 4 . Turner et al. (2008) confirms the difficulty of having systematic empirical investigations as the relationship between trade liberalization on poverty is extremely complex and case sensitive. Additionally, the relationship depends on numerous factors including the heterogeneous characteristics of poor people, the differences of trade liberalization policies adopted, whether the country is endowed with abundant mineral wealth, the quality of the existing infrastructure and the existence of complementary policies consistent with the reforms in trade.
IMF (2007) illustrates that the theoretical relation between trade liberalization and poverty reduction can be generated from the Stolper-Samuelson theorem. It implies that in a two country with two factors model, developing countries with abundant low skilled labors can gain from reducing tariffs on imports as trade liberalization results on an increase in the wage rate for low skilled labor and a decrease in wages for high skilled labor. This can lead to a reduction in income inequality within developing countries. In the cross-country analysis, the study found that even though trade liberalization led to poverty reduction in Mexico, China and India, however income inequality increases. The study explains the increase in the inequality gap by the relatively higher reduction of tariffs on less-skilled labor intensive sectors during the reform. In spite of the increase in the inequality gap, the study argues that low-skilled labor have benefited in absolute terms as a result of improving working conditions after the policy reforms. Basnett et al. (2012) and OECD (2011) state that even though AfT and trade liberalization lead to poverty reduction in the long run and on average 5 , however this effect depends on several factors such as the structure of the economy; whether tradeinduced growth occurs in sectors which employs a large number of the poor; how much growth translates into job creation and wage increases; whether excess labor can be absorbed; the extent to which the poor are equipped to take advantage of new job opportunities and the harmony between AfT activities and the complementary policy choices. Accordingly, a comprehensive assessment which uses multiple measurements is needed to be used. Additionally, they organized the literature studying the effects of AfT into three categories: aggregate cross-country approaches, sectoral reviews, and project level evaluations. For the purpose of evaluating the effectiveness of AfT in poverty reduction, this paper uses the first approach.
Pinstrup-Andersen (1998) states that past effective development assistance helped emerging countries in Asia and Latin America to enhance economic growth and reduce poverty. Additionally, the study stressed that the more the focus on the reduction of rural poverty, the higher the benefits of the aids because most of the poor are found in rural areas. Anyanwu and Erhijakpor (2010) estimated the effects of international remittances on poverty in 33 African countries over the periods 1990-2005. They found that international remittances reduce the level, depth, and severity of poverty in Africa.
Versailles (2012) studied the budgeting and planning processes in Rwanda and how they lead to enhancing the economy. He stated that the coordination between planning, budgeting and aid results in Rwanda becoming an example in achieving rapid growth and poverty reduction.
OECD and WTO (2013) present the causality between AfT and poverty reduction through introducing three mechanisms. The first is the role of AfT in enhancing the growth of exports and imports. The second is the transformation of the growth of trade that lead to an increase in both productivity and income growth. The third is the effect of the growth of income on poverty reduction. Melo and Wagner (2015) introduced several channels in which AfT can enhance in reducing poverty. These channels include improving infrastructure and productive capacity. Improving infrastructure can result in reducing poverty by affecting labor income through changing wages and production through changing prices or access to infrastructure and consumption bundles after changes in prices of consumption goods. Improving productive capacity affects poverty through improving agricultural production and diversifying production capabilities. OECD and WTO (2011) added to the role of AfT in enhancing trade in sectors with intensive employment opportunities for women to support gender equality because according to the study "women are more vulnerable to chronic poverty".
On the other hand, several studies found that trade liberalization increases income inequality and accordingly supported the bootstraps view in reducing poverty. Nicita et al. (2011) on the distribution of income. They found that the poor are better off with protection, especially for agriculture goods, in all countries except Ethiopia, and that trade liberalization benefits the rich more in these countries. Winters and Martuscelli (2014) confirms the same finding in both the short and medium terms that trade liberalization reduces the protection of agricultural products which affects the poor directly. ICTSD (2012) proves during his study of the effectiveness of AfT to enhance trade performance in four countries (Cambodia, Malawi, Mauritius, and Nepal) that although AfT led to improving trade performance in the majority of countries in his study, poverty reduction was a challenge in AfT programs. OECD and WTO (2013) stated that the causality between AfT and poverty reduction is not necessarily held in every country at a given time. Many factors affect the relationship between trade growth and income growth including indebtedness, governance, the existence of complementary policies in finance, education, and/or investment. Similarly, in the last link of the chain, from growth to poverty reduction, the basic structure of the economy -initial distribution of income, land or natural resource ownership, the skill of the labor force, or the labor-intensity of production -strongly affects the pace of poverty reduction and the distribution of the benefits from the income growth. Turner et al. (2008) declares that although trade liberalization can help reduce poverty through increasing average income, it will create losers as it will push groups of people into poverty. Additionally, trade liberalization and increasing trade flows have negative effects including the pollution generated from the intensive production which has negative impacts in the long run. Amiti and Davis (2012) confirmed the idea of having losers in their study that was led by the effects of trade liberalization on wages. They found that although tariff reduction will boost wages in exporting firms and those depending more on imported inputs, it will reduce wages in import competing industries and those who depend more on domestic inputs. Gourdon et al. (2008) stress the same idea saying that trade liberalization is associated with increases in income inequality if the country has highly endowment skilled workers and capital while having workers that have very low education levels. This strongly supports the factor-proportions theory because workers with low education levels are low skilled workers and are expected to be confined to non-traded activities. The inequality of income will increase as a result of trade liberalization if the poor consume the exported goods intensively.
In a study of reassessing the gains from trade liberalization for sub-Saharan Africa, Fosu and Mold (2008) confirmed the same idea by supporting their findings and stating that African countries cannot expect substantial benefits from further multilateral liberalization. Additionally, the study suggests that the ultimate impact on poverty reduction is likely to be small or even negative.
As a result of the confused conclusions of the literature which studied the relationship between AfT and poverty reduction, studies focused their attention on the main challenges and the factors that can lead to enhancing the positive effects of trade liberalization on the economic performance of the recipient countries.
Several studies analyze the main challenges facing the ability of LDCs and developing countries to attract AfT and its effects on poverty reduction. OECD (2006) mentioned three main challenges. The first is the ability of the government to enhance the absorptive capacity of the economy and maintain a stable macroeconomic framework that can target the efficient use of aid to deliver services and select projects in a way that can reduce poverty and compensate the negative impact of trade liberalization on the inequality gap. The second is improving public financial management while facing increasing restrictions on domestic resource mobilization and rationalization of expenditure. The third is the possibility of the real appreciation in the value of the recipient's country currency, as a result of the increase in the flows of aids to the country, which can negatively affect the competitiveness of its products abroad (The "Dutch disease" effect). Basnett et al. (2012) added another type of challenge which is generated by those groups likely to lose from policy changes after adopting trade liberalization. If they are well organized and influential, they can block reforms and transfer the benefits of liberalization to most of their residents. The study adds that the AfT is relevant to improving the performance in countries suffered from supply side constraints. In this context, if the problems restricting the ability to use trade as a motivator to enhance economic performance are affected more by other factors like the geography of the country or being land-locked, the ability of AfT to influence the economic performance is dubious.
In his study Pinstrup-Andersen (1998) added to the governmental capacity challenges to absorb the increase in AfT and enhance its effects to improve the economic performance through other factors including the population growth especially in rural areas which leads to the migration to urban areas and a population pressures on available services, the food insecurity mainly putting into consideration the income inequality in the developing countries, the huge absolute number of workers in agriculture who are poorer than those working in other activities putting into consideration that the poor who work in agriculture are better off with protectionism and the problems of resource scarcities and environmental deterioration. Hayashikawa (2009) summarized the main challenges into two groups. The first group is caused by donor countries. This group includes some policies adapted that can restrict the effective participation of developing countries and LDCs of the World Trade like restricting the trade liberalization in agriculture and textiles for a long period of time and the liberalization of labor movements across borders. Both harmed the poorest people around the world. The second group resulted from the recipient countries practices including the supply-side challenges including the relatively high costs of doing business, the low level of human capital, poor governance and poor infrastructure. ICTSD (2012) found different conclusions for each of the following four countries (Cambodia, Malawi, Mauritius, and Nepal). The study interpreted these different conclusions within several factors determining whether the AfT can add value to the recipient country and enhance the economic performance or not. These factors include:
 The balance between the AfT programs and spending on other sectoral programs, mainly health, social programs.  The AfT programs should focus more on human capacity building and private sector development which are relatively ignored compared to transport, storage, energy, and agriculture sectors in the LDCs studied.  The balance between the AfT funds and the absorptive capacities of recipient countries.  The awareness of both public and private sectors about the importance of trade in development goals that lead to the sustainability of AfT programs and confirm their effects.  The efficient donor coordination which avoid the repetitive of projects.
OECD (2006) studies the factors that can manage the effectiveness of AfT. The study divided these factors between the recipients and donors. Additionally, the study focused on the Paris Declaration principles on aid effectiveness. From the recipients' point of view the study highlighted the importance of the effective government intervention. In this context the study argued that the market failure results mainly from the government failure as the market mechanism alone fails to achieve the market efficiency. From the study's perspective, the effective government intervention should eliminate corruption and inefficient customs service, enhance institutional capacity and civil society scrutiny, enhance the investment in traderelated administration and infrastructure, and facilitate access to information and enhance transparency. From the donors' side simplification of complex assistance programs, which consume large amounts of administrative resources, is required. Additionally, donors are required to align their development assistance with local development strategies in recipient countries. Basnett et al. (2012) set the factors affecting determining the type of aid and the effectiveness of AfT programs. In this context the study argued that the effective type of aid is affected by the following factors:  Recipient's income level: as the flow of aid to infrastructure are more effective for lower-income countries while other aid flows, such as those directed to the business sector, are more effective in higher-income countries.  The needs and characteristics of the recipient sector of aid: this is critical as the types of aid vary among sectors.
 The requirements of the geographical regions of recipient countries: there is evidence that the type of aid required varies between geographical regions.  The binding constraints of the recipient country: not only national constraints to trade need to be studied, but also regional constraints to trade are critical.  The coordination in the design and implementation of AfT investment programs: in determining the types of aid, the coordination between donors and between donors and recipients is required to constitute AfT priorities and accordingly the types of aid.
Methodology, Variable Description and Specification of the Model
This section discusses the model specification to examine the potential contributions of the relevant parts of AfT as prerequisites for poverty reduction. The model is specified using the dynamic panel data techniques based upon the generalized method of moments (GMM) in order to capture the cyclical interdependencies between poverty and its causes. Additionally, pooled ordinary least square (OLS) and panel fixed effect methods are employed as robustness tests. The panel data-set covers 48 African countries 6 over a period of 19 years (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) 7 . The countries under this study consist of 28 countries that belong to the group of LDCs and 20 belong to the group of developing countries. Most of them are benefit a little from the international trading system. These countries are shown in the appendix. For the purpose of this paper, the relevant parts of AfT are identified into three different groups of variables: institutions, infrastructure and human capital in order to capture the main effective components in AfT programs that can help effectively in reducing poverty.
In this context, the dependent variable is derived putting into consideration the multidimensional phenomenon of poverty and the severe lack of data in the group of countries studied. In constructing a multidimensional poverty index (MPI), two dimensions are taken into account (Jordan, 2004) 8 . 1. Deprivation of decent living standards (D 1 ). In measuring this dimension of poverty, an average of two measurements is used. The first is the proportion of people who suffer from hunger. The second is the percentage of population without access to improved drinking water source. 2. Deprivation of longevity (D 2 ). In measuring this dimension of poverty, an average of two measurements is used. The first is the percentage of people with life expectancy less than 65 years. The second is the proportion of children under five mortality rates per 1,000 live births. Then we used the same methodology that was used in calculating the Human Poverty Index for Developing Countries issued by the United Nations Development Program (UNDP) to generate the MPI by combining these three dimensions into one single measurement giving a greater weight to the most disadvantaged situation. The formula of calculating the MPI is:
In choosing the independent variables, the same methodology adapted by (Agboghoroma et al., 2009; Arellano and Bond, 1991; Stephen and Mahyudin, 2014 ) is used. The following independent variables are included:  InitialGDPpc indicates the level of initial GDP per capita (constant 2010 US$) for the previous year, i.e. GDP per capita in 1995 is the initial value for the year 1996. (Jordan, 2004) .  WGI describes the aggregate governance indicators calculated as a simple average of 5 dimensions of governance included in the Worldwide Governance Indicators referring to institutional quality. These 5 dimensions are control of corruption, government effectiveness, political stability and absence of violence, regulatory quality and rule of law. The WGI is used as a proxy for the quality of institutions instead of having the 5 variables as the partial correlation coefficient between WGI and the previous 5 dimensions are 0.93, 0.89, 0.73, 0.9 and 0.93 respectively. The values of WGI variable are modified to be a low of 0 to a maximum 5.  Unemr refers to unemployment rates as a percentage of total labor force referring to the dependency ratio which increases poverty.  Healthr describes the total health expenditure 9 as a percentage of GDP referring to human capital development.  Eduexp indicates the government expenditure on education as a share of GDP referring to human capital development.  ISF refers to improved sanitation facilities as a percentage of population with access referring to improvements in physical infrastructure.  Trade equals exports plus imports of goods and services as a share of GDP is used to study how trade openness can affect poverty.  ODA refers to net official development assistance, which consists of disbursements of loans and grants by official agencies to promote economic development and welfare.  Inf indicates the inflation measured as the annual growth rate of the GDP deflator referring to the rate of price change which affects the purchasing power in the economy. Using these variables and after adding time dummies to express the effect of time on poverty in general and to examine the effectiveness of AfT initiative that started after the World Trade Organization Ministerial meeting held on December 2005, the specification of the model can be shown as follow:
Inf 10 where α i is the country fixed effect, MPI i(t-1) represents the lagged dependent variable in the previous period, λ t is a set of time dummies 10 and ε it stands for the error term. Although using variables such as total network of paved roads, railway networks and power generating capacity referring to the quality of infrastructure which can enhance poverty reduction are important; however they were excluded from the model because of the lack of data for the countries included in the study.
The expected signs of the independent variables are as follow:  A positive sign of the lagged dependant variable as poverty is affected by its historical data.  A positive or negative sign for the initial GDP per capita depending on the effects of economic growth on the rates of inequality.  A negative sign of aggregate governance indicators which refers to the quality of institutions that could play an important role in poverty reduction.  A positive sign of unemployment rate as the increase of unemployment increases the gap between the potential and actual GDP and increases the dependency ratio which increases poverty.  A negative sign of the total health expenditure as a percentage of GDP because increasing spending on health care results in reducing the pressure on the poor and also putting into consideration the multidimensional phenomenon of poverty.  A negative sign of the government expenditure on education as a share of GDP as an indication of the investment in human capital because subsidizing education and enhancing the quality of education reduces the pressure on the poor and enhance their abilities to engage in the labor market.  A negative sign of the improved sanitation facilities as a percentage of population with access, as the improvements in physical infrastructure enhances the standard of living and reduces the pressure on the poor.  The sign of trade openness is ambiguous as the relationship between trade liberalization and poverty is less clear because it differs from one country to another depending on its circumstances and the characteristics of the poor.
 An ambiguous sign for net official development assistance because of the debate regarding the effect of foreign assistance on developing countries.  A positive or negative sign for inflation which exists in two effects. The first is that the increase of the annual growth rate of the GDP deflator leads to reducing real-wages and increases poverty. The second is that workers attempt to compensate for the decline in real income through rising employment and creating more income-earning opportunities. Additionally, most of the poor are net debtors and inflation can reduce the real value of their debt. The sign depends on which effect outweighs the other. It is clear that improving the conditions related to institutions, physical infrastructure, unemployment and human capital help in reducing poverty, but the reverse causality cannot be ignored. As the country becomes less poor, it invests more in education, health care and physical infrastructure and experiences an improvement in the quality of institutions. Consequently, a dynamic Generalized Method of Moments (GMM) panel estimator is used to deal with the endogeneity problem 11 and to avoid the biasness of results and the doubts on reliability (Agboghoroma et al., 2009; Arellano and Bond, 1991; Stephen and Mahyudin, 2014) . Arellano and Bond (1991) used the first differences in the levels of the equation in order to eliminate the individual effects in estimating the dynamic GMM model and simultaneously used the differenced endogenous and predetermined explanatory variables with their levels in previous periods as instruments. This can produce efficient and consistent estimates, and at the ... (2) same time take all the potential orthogonality conditions into account. Accordingly, equation 1 can be rewritten as:
Inf ODA 10 9 Agboghoroma et al. (2009) reviewed the studies that mentioned the weaknesses of using the difference GMM estimator showing that lagged levels can be poor instruments for first-differenced variables, in particular if the variables are persistent. In a modification of the estimator, system GMM estimator for dynamic panel data model is used. This model combines lagged levels to be included as instruments for the difference equation and lagged differences as instruments in the level equation. Accordingly, equations (1) and (2) are estimated simultaneously using system dynamic GMM.
Data Sources
In order to test the implications of the model, data are collected from several sources depending on the availability of the data of the selected countries. Data of multidimensional poverty index (MPI) are calculated depending on two sources. The first is the Millennium Development Goals Indicators for the deprivation of decent living standards data. The second is the World Development Indicators for the data on the deprivation of longevity. The data on initial GDP per capita, inflation, improved sanitation facilities, net official development assistance, trade as a share of GDP, health expenditure and unemployment are collected from World Development Indicators of the World Bank national accounts data. The government expenditure on education as a percentage of GDP data is collected from The United Nations Educational Scientific and Cultural Organization (UNESCO) Institute for Statistics. The Worldwide Governance Indicators are generated from The World Bank data.
Empirical Results
Following the description of the variables and the econometric method used, equations (1) and (2) are estimated using a system GMM estimator for dynamic panel data model. Both levels and differences in the multidimensional poverty index across countries and time are explained by multidimensional poverty index of the previous period "MPI i(t-1) ", the level of initial GDP per capita "InitialGDPpc", the quality of institutions "WGI", the unemployment rate "Unemr", the health expenditure as a percentage of GDP "Health", the government expenditure on education "eduexp", the improved sanitation facilities "ISF", the degree of trade openness "Trade", net official development assistance "ODA", the inflation rate "Inf". Additionally, a dummy variable is added to evaluate the effect of the combined package of activities included in the AfT initiative "DumAfT".
There are 6 potentially endogenous independent variables (InitialGDPpc, WGI, Health, Trade, eduexp and ISF) in addition to 4 exogenous independent variables (Unemr, DumAfT, ODA and Inf).
The pooled ordinary least square (OLS) and panel fixed effect methods are employed as robustness tests. Moreover, the existence of the fixed effects is tested using redundant fixed effects -likelihood ratio. The results strongly reject that the cross-section effects are redundant. The values of ArellanoBond test of autocorrelation (AB (2)) imply that problems of second order autocorrelation in differences can be rejected. The values of the Sargan test show that the instruments are valid as it implies ignoring the over-identifying restrictions.
The coefficients of all the significant variables have the expected signs. Multidimensional poverty index of the previous period, unemployment, inflation and trade openness have positive influence on the multidimensional poverty index while initial GDP per capita, the quality of institutions, the health expenditure, the government expenditure on education, the improved sanitation facilities and the net official development assistance have the expected negative effects on the multidimensional poverty index.
The Multidimensional poverty index of the previous period, institutional quality and health expenditure are significant at the 1% level. The trade openness, inflation and unemployment rate variables are significant at the 5% level. The initial level of GDP per capita, government expenditure on education, improved sanitation facilities, and net official development assistance are significant at the 10% level. The time dummy for the AfT initiative is insignificant although it has the negative sign.
In table 1 the determinants of multidimensional poverty index shown in the results of estimation are reported. In column 1 of the table, the results of the main equation are reported as well. In column 2, the results of the effect of health expenditure is shown. And in column 3, the effect of government expenditure on education is tested. In column 4, the improved physical infrastructure is added to the model using the improved sanitation facilities as a proxy for improving physical infrastructure. In column 5, the effects of trade openness on multidimensional poverty is tested. In column 6, net official development assistance is added to the model. In column 7, inflation is added to the model to test its effects on multidimensional poverty. Adding the variables, those are expected to affect multidimensional poverty, to models from 2 to 7 don't fundamentally change the significance level, nor the direction of the effect of the first main regression. Table 1 Determinants of multidimensional poverty index. The main findings of the model are the strongly significant effects of the historical data about multidimensional poverty in the previous periods. This confirms the vicious cycle of the poverty principle. The model magnifies the importance of initial GDP per capita in affecting multidimensional poverty and not only is economic growth required to reduce poverty, but also the redistribution of income is critical in reducing poverty. The quality of institutions is very important in reducing multidimensional poverty, especially control of corruption, government effectiveness, political stability and absence of violence, regulatory quality and rule of law. Unemployment is one of the main causes of multidimensional poverty. Enhancing human capacity building and the quality of infrastructure are essential in reducing multidimensional poverty.
Trade openness harms the interests of the poor. The negative effect of trade openness on multidimensional poverty supports the fact that most of the countries included in the study benefit little from the international trading system. This emphasizes the need to support efforts that aim to achieve development through trade openness on the removal of the negative effects of trade openness on poor.
Discussion of the results and policy implications
The results of this paper confirmed both the economic theory and the previous studies as all the variables included in the 7 models have the expected significant effects. The results report that the effect of trade openness on multidimensional poverty is positive and significant at 10 percent, showing that trade openness activities increases multidimensional poverty in African countries. This highlights the importance of having policies to reduce poverty coincides with the opening up trade to alleviate multidimensional poverty in Africa. In setting these policies, policy makers need to take into account the fact that breaking the vicious cycle of poverty needs to double efforts.
But the surprising result is that the AfT's dummy turned out to be insignificant in all the models although having the negative effect referred to that the components of the Aft programs failed to affect multidimensional poverty since it started on December 2005.
The efficiency of the AfT programs in reducing multidimensional poverty needs coordinating between donors and between donors and recipients to help maximize the benefits of African countries from the integration in world trade. The coordination needed includes integrating some activities with AfT programs in African countries.
From the recipients' perspective, effective government intervention is required to enhance institutional quality through encouraging the control of corruption, government effectiveness, political stability and absence of violence, regulatory quality and rule of law. Additionally, government intervention should work on redistributing incomes to reduce poverty through mitigating the negative effects of trade liberalization on multidimensional poverty. Governments are required to enhance macroeconomic stability and eliminate any inflationary consequences resulted from the integration into global markets. Furthermore, enhancing human capacity building through focusing on the quality of health care and educational service is needed. Moreover, relying on labor intensive technologies is desired to reduce unemployment in addition to investing in the quality of physical infrastructure which is so poor in the majority of African countries and at the same time can absorb a large part of the labor force. Also, focusing more on liberalizing South-South trade can help learning-by-doing and overcome the structural adjustment costs in the short term.
From the donors' side, donors are required to align their development assistance with local development strategies in recipient countries. Aids should be focused on sectors where the recipient country has a comparative advantage in and using labor intensive technologies. Focusing parts of programs activities to enhance institutional quality, target enhancing macroeconomic stability, enhance human capacity building and support the quality of physical infrastructure.
